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Currently used rocket propellants such as hydrazine, monomethylhydrazine, unsymmetrical dimethyl-
hydrazine and nitrogen tetroxide are carcinogenic and toxic to the environment and therefore special
protective measures are required when producing, transporting, storing and handling them. Employ-
ing alternatives could possibly save costs and this has revived the research interest in so called green
propellants. Hydrogen peroxide is such a possible alternative. It requires a catalyst bed to decompose
the liquid peroxide into steam and oxygen.
The purpose of this work is to design numerical tools that describe the processes in the catalyst bed
and subsequently employ these tools to predict the performance of the catalyst bed and investigate the
inﬂuence of design choices on the performance. In contrast to the models described in the literature,
the tools developed in this thesis are two-ﬂuid models. In order to test the reliability of the tools results
are compared with experimental data.
A single control volume two-ﬂuid model has been developed to investigate the pressure drop over the
catalyst bed and the inﬂuence of the shape and size of catalyst pellets on the pressure drop. Parametric
studies with this model revealed that the Tallmadge equation gives a better prediction of the pressure
gradient than the more traditionally employed Ergun equation. It was also found that for a given bed
length cylindrical pellets with a diameter to length ratio of 2 or more give a lower pressure drop than
cylindrical pellets, while achieving the same level of decomposition.
A one-dimensional two-ﬂuid model has been developed to obtain longitudinal variations of ﬂuid prop-
erties. This model revealed that the catalyst bed can be divided into 3 sections: a pre-boiling region,
rapid conversion region and a dry-out region. It was shown that most of the mass transfer takes place
due to evaporation. A sensitivity analysis showed that the gas-liquid interfacial area hardly inﬂuences
the results.